Slaughter cattle (n = 360), selected and allocated to types according to their phenotypic breed type characteristics, were slaughtered in lots of 15 head at a large commercial packing plant. By-product weights were obtained for these lots of 15 head after plant personnel had separated the by-products according to plant procedures. Percentage of slaughter weight in each by-product was calculated. The trait most influenced by cattle type was the hide; Bos indicus cattle generally had the greatest percentage of their live weights as hide (green, trimmed, fleshed or cured), and Holstein cattle generally had the lowest. For edible by-products, the liver differed significantly among cattle types, with Holstein cattle having the higher percentage of their live weight as liver. Other items studied were not significantly or economically different among cattle types.
Introduction
By-products from livestock are an economically important part of the animal agriculture business. Goldstrand (1988) stated that organs, fatty tissues, bones and blood represent 39% of the live weight of cattle; economists have placed the value of edible and inedible byproducts from cattle at 9 to 12% of the total live value.
It has been over 20 yr since offal yields of cattle have been investigated, in the past, most studies compared yields between British and Brahman crossbred cattle. Black et al. (1934) and Butler et al. (1956) reported that Brahman cattle had heavier hides and smaller heads and livers than did British cattle. Ramsey et al. (1965) reported that Holsteins and Jerseys had a higher percentage of liver than the other breeds evaluated. Carpenter et al. (1961) reported that, as percentage of Brahman breeding increased, gastrointestinal tract and content decreased.
Since 1965, Continental European breeds have been incorporated into the population of beef cattle herds in the U.S. and have had a marked influence on phenotypes. No research in the U.S. has been published concerning yields of by-products for these breeds or their crosses; thus, the purpose of this study was to determine such yields.
This study involved 360 of the 375 slaughter steers and heifers used in the study of Knapp et al. (1989) . Cattle were grouped into cattle types by two trained evaluators at a large commercial packing plant in the Panhandle of Texas (Table 1) . Cattle types, divided into 2 or 3 lots each composed of 15 head, were slaughtered following normal industry slaughtering procedures (Knapp et al., 1989) . By-product weights obtained included blood, hooves, lungs, small intestines, large intestines, ruffle fat, kidneys, heart, heart bone, green tripe, scalded tripe, liver, oxtail, weasand meat, pancreas, bile, sweetbreads, whole head, cheek meat, head meat, oxlips, salivary glands, skull, tongue, trimmed tongue, tongue meat, tongue trim, gullet, tongue bone, tongue root muscle, green hide, trimmed hide, fleshed hide and cured hide. By-product weights were taken on a lot basis; thus, individual weights are lot averages. By-products were removed from the cattle by plant personnel and weighed by Texas A&M University personnel.
Cattle were bled according to plant procedures; blood was recovered by placing large containers under the animal for approximately 3 min. Foreshanks were removed from the animal threequarters of the dorsal length of the metacarpal bones. Whip of the tail was removed near the 16th and 17th coccygeal vertebrae. Hindshanks were removed at the tarsal bone joint separating the metatarsal and the tibia. Horns, when present, were removed at the base of the skull. The hide was removed (with a "down" hide puller) from the animal and transferred to the hide room. The hide was trimmed by plant personnel and then fleshed with a fleshing machine. The fleshed hide was placed in a curing vat, where it was soaked in a salt solution for 24 h. Hides were taken out of the curing vat and salted, after 2 d they were weighed.
Ears and outside lips were removed from the head; the head was removed between the occipital condyles and atlas. The tongue then was removed from the head at the root, and the epiglottis (gullet) was removed. The tongue portion was trimmed by plant personnel by removing the hyoid bone (tongue bone) and the tongue root muscle followed by separating the tongue t r i m from tongue meat and trimmed tongue. The head was reduced into its parts by removing the masseter muscle (cheek meat), oxlips and salivary glands; the rest of the lean removed from the skull was head meat. The skull was weighed along with other parts of the head.
Muscular tissue surrounding the esophagus (weasand meat) was removed. The stomach was separated from the viscera by cutting between the anterior end of the duodenum and the posterior end of the abomasum. Stomach compartments (reticulum, rumen, omasum and abomasum) were split and stomach contents were removed. The stomach was trimmed and weighed as green tripe. The green tripe was scalded for 1 h using a tripe washing machine. The small intestine (duodenum and ileum) was removed at the anterior end of the duodenum and at the ileo-cecal valve on the posterior end. Mesenteric fat surrounding the small intestine (ruffle fat) was separated. The pancreas was removed from the small intestine coils. The liver was removed from the viscera by severing the posterior vena cava and the hepatic veins at the base of the liver. The gall bladder pile and bile sac) was removed at the cystic duct, which connects the gall bladder to the liver. The large intestine, consisting of the cecum, colon and rectum, was removed from the viscera at the ileo-cecal valve on the anterior end and the posterior end of the rectum. The opaque portion of the diaphragm (tunic tissue) was removed and weighed. The thymus gland (sweetbread) was removed by cutting along the side of the carotid artery near its attachment. The kidneys were removed by severing the ureter and the renal vein and artery at the base of the kidneys.
Data Analysis. All values were expressed as a percentage of live shrunk weight at slaughter. Data were analyzed by one-way analysis of variance using cattle type as the main effect. When P < .05 differences were observed, mean separation analyses were performed using Student-Newman-Keul's procedures (SAS, 1986) .
Results and Discussion
Hide weights expressed as a percentage of live weight of the different types of cattle and various shrinkages are listed in Table 2 . Bos indicus steers (both < 50% and 2 50%) had the highest (P < .05) percentages of green, trimmed and fleshed hide weights, the Holstein steers had the lowest (P c .05) percentages, and Exotic and English steers and heifers were intermediate. After curing, the < 50% Bos indicus steers tended to have the highest cured hide weight percentage; Holstein steers had the lowest (P c .05). These results agree with Black et al. (1934) , Butler et al. (1956) and Carpenter et al. (1961) , who found that Bos indicus (Brahman) cattle had heavier hides than British cattle. Ramsey et al. (1965) reported that Angus (British) cattle hide weights did not differ from those of Jersey (Dairy) and Santa Gertrudis (Bos indicus); those green hides had a 1.72% range among breeds. Our results detected a 2.76% range among breeds and a difference between Holstein steers and Bos indicus type cattle. There was a trend for the Bos indicus type cattle to have greater hide shrinkage during the total curing process than other cattle types. Steers generally had a higher mean percentage of green hide weight than did heifers among all the types in the study. Table 3 reports mean percentage of live weight of different edible by-products. The only major edible by-product to differ significantly was the liver; Holstein steers had the highest (P < .05) percentage; these data agree with Ramsey et al. (1965) . In addition, Holstein steers had the lowest (P < .05) oxtail percentage. All other by-products listed were not affected significantly by breed type. For the head and various by-products of the head (Table 4) , the only significant differences among cattle types were found for cheek meat.
Exotic steers and heifers, 2 50% Bos indicus steers and < 50% Bos indicus heifers generally had lower percentages of cheek meat than did the other cattle types.
Mean percentages of live weight of tongue and tongue by-products are listed in Table 5 .
CI
No significant differences were observed among cattle types for yield of whole or trimmed tongue. Significant differences did exist among cattle types for yield of tongue a trim and tongue meat; however, no consistent ' ' trends were noted. Gullet, tongue bone, and 1 tongue root muscle yields did not (P > .05) Inedible by-product yields are reported in 8 f Table 6 . Holsteins had higher yield of blood than < 50% Bos indicus steers, Ramsey et al. (1965) also found that Holsteins had the highest percentage of blood drained from the body of the groups they studied. Exotic steers 
